Abstract. In this paper we present a new alternative noise reduction method for color images that were corrupted with additive Gaussian noise. We illustrate that color images have to be processed in a different way than most of the state-of-the-art methods. The proposed method consists of two sub-filters. The main concern of the first subfilter is to distinguish between local variations due to noise and local variations due to image structures such as edges. This is realized by using the color component distances instead of component differences as done by most current filters. The second subfilter is used as a complementary filter which especially preserves differences between the color components. This is realized by calculating the local differences in the red, green and blue environment separately. These differences are then combined to calculate the local estimation of the central pixel. Experimental results show the feasibility of the proposed approach.
Introduction
In the last years the area of vector filters (multichannel, multispectral, multicomponent) signal processing has dramatically increased [1, 2, 3, 4, 5] . Numerous filtering techniques are based on multivariate order statistics [6] , which were developed to improve the componentwise filtering techniques, i.e., the pixel value rearranging and chromatic shifting. The fact that different types of noise contaminated color images in distinct ways poses a major challenge for the vector filtering techniques [7] . Most of the vector filters were specially designed to remove impulse noise. Some vector filters are designed to cope with additive and mixed noise corruption, but at the cost of possible image edges and details smearing. Some fuzzy vector filtering techniques [8, 9] have tried to combine different types of standard vector filters using a large number of fuzzy rules. All these vector based approaches do not receive the same noise suppression as the more complex wavelet based methods for the additive Gaussian noise case. Most based methods. We also illustrated that we get a better performance (numerically as well as visually) when a wavelet based method (e.g. the FuzzyShrink method) is combined with our proposed method. Future research can be focused on this issue and on the construction of other fuzzy wavelet filtering methods for color images to suppress other noise types as well (rician noise, speckle noise, stripping noise, etc.).
